This study evaluated the effect of media on the germination and seedling performance of Irvingia wombolu. The experiment was conducted at the Teaching and Research Farm of the Delta State University, Asaba Campus, Nigeria. The results revealed a lack of media effect, (P > 0.05) on rooting percentage with river sand recording 21.8%, Sawdust (18.1%), clayey soil (17.6%) and top soil (17.6%). A pronounced effect of media on leaf area was observed with river sand and topsoil higher (P = 0.05) than the rest treatments. Plant height, the number of leaves and dry weight displayed no treatment effect.
INTRODUCTION
Irvingia wombolu, commonly called bush mango or dika nut is a hardwood multi-purpose tree found in West and Central Africa (Harris, 1996; Ayuk et al., 1999; Lowe et al., 2000; Atangana et al., 2002) . The trees provide food, fuel, fibre, medicine, construction and building materials (Ayuk et al., 1999; Leakey, 1999) . It is ranked as the most important species for its food and commercial value in Cameroon and West Africa (Leakey, 1999; Ladipo, 2000) . Irvingia gabonensis and Irvingia wombolu are the species that produce edible kernels. The fruit of the former has a sweet mesocarp and it is eaten fresh while that of the later is sour and is not consumed locally (Okafor, 1975; Leakey, 1999; Fajimi et al., 2007) .
Most of the trees that are at present of great importance to farmers have been growing in the wild, as they have not been domesticated. Constraints to domestication of the species include the long gestation period of seed sown trees ( Moss, 1995; Ladipo et al., 1996) , poor germination capacity ( Nya et al., 2000) variability of fruits and kernel characteristics, variability in tree size ( Ladipo et al.,1996 , Schreckenberg et al., 2001 ) and limited knowledge base ( Tchoundjeu et al., 2002) . Although bush mango is recently being domesticated, less than 10 percent of the total annual harvest of fruits or kernel is harvested from planted trees while the rest are collected from the natural forests (Ladipo, 2000) . Both Irvingia species are found growing wild in the humid lowland forests of tropical Africa in Angola, Cameroon, Central African Republic, Congo, Equatorial Guinea, Gabon and Zaire (Harris, 1996) with I. wombolu extending to Senegal (Ndoye et al.1997 , cited by Ainge and Brown, 2001 ). Irvingia's preferred habitat is undisturbed lowland tropical forest (van Dijk, 1997) . According to Okafor (1975) , I .gabonensis prefers well-drained sites while I. wombolu thrives in wetter conditions. They are also found in compound farms and it is not uncommon to find Irvingia trees protected in cocoa, cola and coffee plantations (Ladipo, 2000) .
According to Hartmann et al, (2007) , seed germination is influenced by many factors such as the type of substrate used, environmental factors such as oxygen, water, temperature and for some plant species, light. Generally, growth medium has been adjudged to be the most critical factor determining seedling quality in the nursery (Baiyeri and Mbah, 2006) , acting as a reservoir for nutrients and moisture (Grower, 1987) . The growth medium physical properties can also have a profound effect on the supply of water and air to the growing plant (Baiyeri, 2005) . Although propagation of indigenous tree species from seed is inexpensive and usually effective.
The germination requirements for native species are often unknown. As a result of increasing demand for fruits and other non-wood products from the reducing natural forests, the present study aims at developing a protocol for the propagation of Irvingia wombulu by seed to produce seedlings for farmers and to improve food security and income generation.
MATERIALS AND METHODS
The experiment was carried out at the Delta State University, Asaba Campus (06º14´N and 06º49´E) in Oshimili South local Government Area of Delta State, Nigeria. Asaba lies in the tropical rainforest zone with annual rainfall range of 1500mm to 1849.3mm. Mean temperature are 23.3ºCelsius with a maximum of 37.3ºCelsius. Mean monthly soil temperature at 100cm depth and sunshine is 28.3ºCelsius and 4.8 hours respectively (Asaba Meteorological Centre 2003).
Four hundred fruits of I. wombolu were procured from fruit collectors at Ossissa, Delta State. The fruits were depulped and thereafter were cleaned before sowing. The four planting media consisting of topsoil, clayey soil, river sand and composted sawdust were filled into 45cm x 45cm x 30cm germination boxes. Twenty seeds each were randomly sown in the different media in a completely randomized design. Each treatment was replicated 4 times with daily watering to field capacity. The parameters assessed weekly included germination percentage, plant height, leaf number, and leaf area, seedling biomass production was assessed 8 weeks after sowing.
The seed germination criterion was visible protrusion on the soil surface of at least 0.5cm of the cotyledon and hypocotyls of the seedlings. At the end of the experiment, five seedlings from each replicate were randomly selected and uprooted. The uprooted seedlings were then separated into leaf, stem and root components and dried in an electric even at 70 degree Celsius until a constant weight was obtained for biomass assessment.
Data collected were subjected to analysis of variance (ANOVA) and significant means were separated by Fisher's Least Significant Difference (LSD) at 5% level of probability, using Genstat 3 Discovery edition (Genstat 2007) . Prior to ANOVA, all percentage data were arcsine transformed, plant height, leaf area, and dry weight data were log transformed while the number of leaves was square root transformed, (Gomez and Gomez 1984) .
Prior to sowing, samples of the various media namely top soil, clayey soil, river sand and composted sawdust were collected, air dried, crushed and packed in labelled air-tight bags for analysis. The analytical procedure used is as contained in the laboratory manual of the International Institute for Tropical Agriculture (Juo, 1979) . The soils were analysed for particle size distribution, organic carbon, soil pH, available phosphorus, cation exchange capacity (CEC) and exchangeable cations. The effect of media on germination percentage was significant (P<0.04) with clayey soil recording lower value (14%) than the rest treatments i.e. topsoil (18%), river sand (21%) and sawdust (20%) at Week 3 when germination commenced, ( (Table 4) .
RESULTS
Leaf area was unaffected by media at Week 5 (P>0.05) with values ranging from 0.42cm 2 to 0.51 cm 2 in clayey soil and river sand respectively. A similar trend was recorded in Week 6. At Week 7, sawdust recorded significantly (P = 0.05) lower leaf area than the other treatments. Treatment effect is highly significant (P = 0.01) at Week 8 with river sand recording significantly higher values than sawdust, though not different from the other treatments, which were in turn not different from sawdust (Table 5 ).
Leaf dry weight was unaffected by media (P > 0.05) with values ranging from 0.16g to 0.18g in sawdust and river sand respectively. Similarly, stem dry weight were unaffected by media, (Table 6 ). 
DISCUSSION
The results obtained from this study indicate that Irvingia wombulu did not respond to media treatments. Medagoda and Weerawardana (2007) also recorded a lack of media effect on seed germination of several members of Macadamia species/cultivars. This result contrasted the findings of Sadhu (1989) who stated that quartz sand comprising mainly silica is most suitable for propagation purpose and Haque et al. (1992) who obtained a greater seedling emergence rate of rice (Oryza sativa) in seedbeds with coarse aggregates and concluded that crop establishment was not affected by soil structure. The lack of pronounced effect of growth media on germination observed in this study may be explained by Diaz-Zorita et al. (2005) , and Cernac et al. (2006) who stated that germination and seedling emergence is independent of soil nutrient status, but rather depends totally on the cotyledons still attached to the seedling which are rich in stored food reserves until the seedling becomes autotrophic and the ability of the seedlings to utilize these food reserves. This assertion contrasted sharply with the findings of Okunomo et al. (2004 Okunomo et al. ( , 2009 ) who obtained a higher germination percentage in top soil with Dacryodes edulis and Persea americana respectively, citing the presence of adequate nutrients for germination and growth in topsoil. The seedbed temperature may be a major reason for the apparent high germination recorded in river sand. Schneider and Gupta (1985) speculated that time to corn emergence was most sensitive to soil temperature and was successively less influenced by soil water potential and soil aggregate size. Sand warms up more rapidly leading to increased biochemical activities which translate to increased germination (Brady and Weil, 1999) . These findings were earlier attested to by Tisdale and Nelson, (1975) who stated that temperature directly affects the plants functions of photosynthesis, respiration, cell wall permeability, absorption of water and nutrients transpiration, enzyme activity and protein coagulation.
Pending further investigation, it is concluded that growth media did not influence the propagation of this species in the nursery. 
